Abstract--With the ever-increasing cost of getting to space and the need for safe, reliable, and inexpensive ways to access space, The National Aeronautics and Space Administration (NASA) is taking a look at technologies that will get us there. One of these technologies is Magnetic Launch Assist (MagLev). This is the concept of using both magnetic levitation and magnetic propulsion to provide an initial velocity by using electrical power from ground sources. The use of ground generated electricity can significantly reduce operational costs over the consumables necessary to attain the same velocity.
INTRODUCTION
A CCESS to space is becoming increasingly more expensive.
A Shuttle mission typically costs more than $400 million per flight. In order to lower the cost to space we must find cheaper methods of transportation to get us there.
The National Aeronautics and Space Administration (NASA) has a program called the Advanced Space Transportation
Program (ASTP) to develop technologies in the next 25 years that will improve safety and reliability by a factor of 10,000
while reducing the cost lbr space access by a factor of I00.
Among these technologies is the area of launch assist.
Magnetic levitation and propulsion has been viewed as a safe, reliable, and inexpensive launch assist for sending small payloads into orbit.
II. WHY MAGLEV'?
Magnetic Levitation has been considered for many years as a next step for train systems. 
Assuming a 50% efficiency of the system, the total energy is closer to 3,000 Mega Joules. This is a tremendous amount of energy that is required in 9.3 seconds. The ability to store this amount of energy and then quickly distribute it to the track will be among the numerous technical challenges. 
IV. CONCEPTS
The concept envisioned by Foster-Miller (FM) uses a Linear Synchronous Motor (LSM) for propulsion and null flux coils reacting against a magnetic field for levitation. As a full scale system, the magnetic field will be developed through the use of super conducting coils in order to achieve greater flux densities than rare earth permanent magnets. figure  2 shows a track with propulsion coils in the first meter of the track and levitation coils in the next 20 meters. The cradle is 20Kg and achieved a top speed of 43 kph. For the next phase the drive coils will be interleaved with the levitation coils and the carrier is also being redesigned for greater stability as shown in figure 3 .
There are three sets of arrays on this carrier. One on the horizontal portion for levitation and one on each lower portion for stability. All three of the arrays will be used for motor thrust.
The concept designed by PRT varies from the other two concepts.
The PRT design employs the use of AC power as an alternative to DC power or permanent magnets. The AC power flows through the coils found, in figure 4 , on the horizontal portion of the track. This creates opposing magnetic fields in the aluminum channel on the carrier to produce levitation. The movement of the electric field allows the carrier to levitate while remaining motionless. This would be termed an active levitation system as opposed to the other passive systems which produce levitation through the movement of the carrier.
The propulsion is produced using a three-phase linear induction motor (LIM). The motor coils are also found on the track and are located in the vertical central portion. The motor is a toothless diamond shaped coil design called the waffle motor.
The traveling three-phase field reacts against an aluminum plate on the carrier to produce thrust down the track.
The phase one concept is 15 meters long. The first 7.5 meters are used for propulsion and the second 7.5 meters are used for braking. The carrier is 58Kg and achieves a maximum speed of 45 kph. In the next phase the track will be extended to 61 meters and go from a single track to a dual style track as shown in figure  5 . This track will also employ inverter control, which will be used to maintain the peak slip frequency as the carrier increases in speed. 
